Abstract Background: Empiric treatment of complicated intra-abdominal infections (cIAI) represents a clinical challenge because of the diverse bacteriology and the emergence of bacterial resistance. The efficacy and safety of tigecycline (TGC), a first-in-class, expanded broad-spectrum glycylcycline antibiotic, were compared with imipenem/cilastatin (IMI/CIS) in patients with cIAI. Methods: In this prospective, double-blind, phase 3, multinational trial, patients were randomly assigned to intravenous (IV) TGC (100 mg initial dose, then 50 mg every 12 h) or IV IMI/CIS (500/500 mg every 6 h) for 5e14 days. Clinical response was assessed at the test-of-cure (TOC) visit (14e35 days after therapy) for microbiologically evaluable (ME) and microbiologically modified intent-to-treat (m-mITT) populations (co-primary efficacy endpoint populations in which cure/ failure response rates were determined). Results: Of 817 mITT patients (i.e., received R 1 dose of study drug), 641 (78%) comprised the m-mITT cohort (322 TGC, 319 IMI/CIS) and 523 (64%) were ME (266 TGC, 256 IMI/CIS). Patients were predominantly white (88%) and male (59%) with a mean age of 49 years. The primary diagnoses for the mITT group were complicated appendicitis (41%), cholecystitis (22%), and intra-abdominal abscess (11%). For the ME population, clinical cure rates at TOC were 91.3% (242/265) for TGC versus 89.9% (232/258) for IMI/CIS (95% CI ÿ4.0, 6.8; P ! 0.001). Corresponding clinical cure rates within the m-mITT population were 86.6% (279/322) for TGC versus 84.6% (270/319) for IMI/CIS (95% CI ÿ3.7, 7.5; P ! 0.001 for noninferiority TGC versus IMI/CIS). The most commonly reported adverse events for TGC and IMI/ CIS were nausea (17.6% TGC versus 13.3% IMI/CIS; P Z 0.100) and vomiting (12.6% TGC versus 9.2% IMI/CIS; P Z 0.144).
Introduction
Intra-abdominal infections encompass a broad variety of pathological conditions ranging from a localized infection to multi-system organ failure. These infections are most often categorized as a primary infection of the peritoneal space (i.e., spontaneous bacterial peritonitis), infection contained within the site of origin (i.e., simple appendicitis, cholecystitis), infection due to breach of the bowel wall (i.e., perforated appendicitis), or a secondary infection of the peritoneal cavity due to penetrating injuries or surgical procedures, and abscesses of the solid intraabdominal organs (i.e., liver abscess). Complicated intra-abdominal infections are specifically defined as secondary infections that extend through a physical hole in the gastrointestinal tract or through a necrotic gut wall into the peritoneal space leading to abscess formation or peritonitis. 1 The majority of complicated intra-abdominal infections are polymicrobial, involving multiple bacterial isolates that are normally present within the gastrointestinal tract. 2 Overall, Enterobacteriaceae are the most commonly isolated organisms (typically Escherichia coli); however, enterococci, as well as anaerobes such as Bacteroides spp and anaerobic streptococci, are usually present in varying combinations and proportions. 1, 3 Although isolation of enterococci from an intra-abdominal source was once dismissed as indigenous flora, these bacteria are now recognized as true pathogens, with approximately 14%e33% of cultures yielding enterococci. 2 Anaerobes are a common etiology, especially when infection occurs beyond the proximal ileum. 1 Empiric antimicrobial treatment of complicated intra-abdominal infections must consider a broad array of potential bacteria. Furthermore, the likelihood that the implicated isolates may possess resistance factors (e.g., extended spectrum beta-lactamases [ESBLs] ) that convey antimicrobial resistance in some patients (e.g., immunocompromised and ICU patients) makes the selection of agents with activity against a variety of potentially resistant isolates crucial when choosing the optimal therapy. 4 Adequate source control must complement appropriate antimicrobial therapy in order to achieve the desired outcome. 1 There is also growing evidence that the use of an inappropriate empiric antimicrobial regimen to treat intra-abdominal infections is associated with a worse outcome and an increased risk of mortality. 5, 6 Tigecycline is a novel, expanded broad-spectrum, glycylcycline antibiotic with in vitro activity against aerobic and facultative gram-positive and gram-negative bacteria and anaerobic bacteria typically implicated as causes of complicated intra-abdominal infections. 7e10 Of relevance to intra-abdominal infections, tigecycline also provides activity against antibiotic-resistant bacteria such as vancomycin-resistant Enterococcus faecalis, extended-spectrum beta-lactamase-producing enteric gram-negative bacteria, and methicillinresistant Staphylococcus aureus. 7e15 The primary purpose of the current trial was to assess the efficacy and safety of tigecycline monotherapy compared with imipenem/cilastatin in the treatment of hospitalized adult patients with complicated intra-abdominal infections. This study also evaluated the in vitro susceptibility data of tigecycline against the range of bacteria present in these infections.
Patients and methods

Study design and antimicrobial regimens
This was a phase 3, multicenter, double-blind (third-party unblinded) trial of adult patients who were candidates for or had undergone a laparotomy, laparoscopy, or percutaneous drainage of an intra-abdominal abscess and had a known or suspected diagnosis of complicated intra-abdominal infections. The protocol was reviewed and approved by the institutional review board or ethical review committee at each participating center. Written informed consent was obtained from each patient or his or her legal representative before the administration of any study procedures. The trial was conducted in accordance with the Declaration of Helsinki.
Patients were stratified at randomization into 2 groups based on their scores on the Acute Physiologic and Chronic Health Evaluation (APACHE) II: %15, or O15 but !31. Using a 1:1 ratio, patients were then assigned to receive tigecycline (initial 100-mg dose given by intravenous [IV] infusion over a 30-min period, followed by 50 mg IV every 12 h) or IV imipenem/cilastatin (500 mg/500 mg every 6 h or dose-adjusted based on weight and creatinine clearance) according to a randomization schedule generated by the Wyeth Research Global Biostatistics Technology department. A computerized randomization and enrollment system of automatic telephonic randomization (CORE) was used and provided access 24 h a day. After a patient was screened and deemed eligible for the study, the unblinded dispenser (pharmacist or accredited nurse) called the telephone number provided to determine the treatment assignment. If a randomization number was obtained from CORE but not used (e.g., a patient was assigned to treatment but did not receive the study drug), the reuse of the randomization number was prohibited. Unless the patient was a clinical failure (see Section Clinical and bacteriologic assessments and evaluation below), the duration of study drug therapy ranged from 5 to 14 days.
Study drug was administered only when there was a strong suspicion (i.e., elevated white blood cell count, elevated band cell counts [''shift to the left''], fever, or highly suggestive radiographic findings) or a confirmed diagnosis of an intraabdominal infection (presence of pus within the abdominal cavity). A baseline intra-abdominal culture was obtained from the site of infection in all patients. Patients could be enrolled before drainage of the intra-abdominal infection and may have received up to 2 doses of study drug before the baseline cultures were obtained. Patients did not receive more than 1 dose (or combination) of parenteral nonstudy antibacterial drugs after the baseline intra-abdominal cultures were obtained. However, wound irrigation solutions of sterile water or normal saline and topical antiseptics were permitted throughout the course of the study.
Baseline aerobic and anaerobic cultures from the primary intra-abdominal site of infection and 2 sets of blood cultures were obtained within 24 h of the first dose of study drug. All aerobic and anaerobic bacterial isolates, regardless of the source of cultured material, were identified and tested at a central laboratory (Covance Central Laboratory Services, Inc., Indianapolis, IN, or Geneva, Switzerland) by using a standard procedure approved by the National Committee of Clinical Laboratory Standards (NCCLS) Subcommittee on Antimicrobial Susceptibility Testing. For tigecycline, provisional minimum inhibitory concentration (MIC) breakpoints were used (susceptible % 2 mg/L; intermediate 4 mg/L; resistant R 8 mg/L).
Entry criteria
Hospitalized patients were eligible for inclusion if they were at least 18 years of age and required a surgical procedure for a complicated intraabdominal infection. Complicated intra-abdominal infections included conditions such as an intraabdominal abscess (including liver and spleen) that developed in a postsurgical patient after receiving standard antibacterial therapy; appendicitis complicated by perforation and/or a periappendiceal abscess; perforated diverticulitis complicated by abscess formation or fecal contamination; complicated cholecystitis with evidence of perforation, empyema, or gangrene; perforation of the stomach or duodenum for a period not to exceed 24 h; or perforation of the large or small intestine for a period longer than 12 h. In addition, patients could not have received more than 1 dose of an antibiotic (single broad-spectrum agent or 1 dose of each antibiotic in a combination regimen such as metronidazole, ampicillin, and gentamicin) after the baseline intra-abdominal culture was obtained from the infected site.
Patients were excluded for the following primary reasons: pregnant or breastfeeding women; preoperative suspicion of a diagnosis of spontaneous bacterial peritonitis, simple cholecystitis, gangrenous cholecystitis without rupture, simple appendicitis, acute suppurative cholangitis, pancreatic abscess, or infected necrotizing pancreatitis; APACHE II score greater than 30; active or treated leukemia or systemic malignancy or metastatic malignancy to the abdomen; presence of any uncontrolled central nervous system disease, including seizures; known or suspected hypersensitivity to either study antibiotic or other compounds related to the glycylcycline or carbapenem classes; presence of hepatic disease (i.e., aspartate aminotransferase [AST] or alanine aminotransferase [ALT] O 10 times the upper limit of normal [ULN] or total bilirubin value O 3 times the ULN) or acute hepatic failure or acute decompensation of chronic hepatic failure; presence of renal disease, defined as a calculated creatinine clearance ! 41 mL/min/ 1.73 m 2 after adequate hydration; neutropenia with absolute neutrophil count ! 1000/mm 3 , with counts as low as 500/mm 3 permitted if due to the acute infectious process; current intra-abdominal infection known to be caused by one or more bacterial isolates not likely to be susceptible to both of the study drugs; surgical procedure requiring that fascia or deep muscular layers be left open or planned abdominal re-exploration; and administration of intra-operative antibacterial irrigants or peritoneal antibacterial agents (e.g., irrigants, antibiotic-impregnated sponges).
Analysis populations
Several subpopulations of patients were assessed for safety, clinical, and bacteriologic outcomes. Patients who satisfied the inclusion/exclusion criteria were included in the intent-to-treat (ITT) population, whereas the subset of patients who received at least 1 dose of study drug made up the modified intent-to-treat (mITT or safety) population. Patients in the mITT population who had clinical evidence of a complicated intra-abdominal infection (clinically modified intent-to-treat [c-mITT ] population), by meeting the minimal disease criteria, and had a confirmed baseline isolate constituted the microbiologically modified (m-mITT) population. From this latter group, the microbiologically evaluable (ME) population was defined as those who met all inclusion/exclusion criteria or received an exemption before enrollment in study; had at least 5 days of therapy; did not receive concomitant antibiotics after the baseline intra-abdominal culture was obtained through the test-of-cure visit; had a test-of-cure visit 14e35 days after the first dose of study drug; and had a baseline intra-abdominal culture containing at least 1 causative isolate that was susceptible to both study drugs. If these criteria were not met at any time during the study, the patient was declared a clinical failure. Patients were considered nonevaluable for inclusion in the ME population if death occurred or if they withdrew from the study ! 48 h after the first dose of study drug.
Clinical and bacteriologic assessments and evaluation
Patients were evaluated at serial visits throughout the study. The clinical response was determined by the investigator and was defined at the test-of-cure visit (14e35 days after therapy) as one of the following: Cure e the course of study drug and the initial intervention (operative and/or radiologically guided drainage procedure) resolved the intraabdominal infectious process; Failure e the patient had a lack of response during treatment and required additional antibacterial therapy other than the study drug, or the initial recovery from the infection was followed by deterioration before the test-of-cure visit that required further antimicrobial therapy, the patient required additional surgical or radiologic intervention to cure the infection, death due to infection occurred after 48 h of therapy, or the patient received an extended course of study drug (i.e., O120% of the planned number of doses); and Indeterminate e the patient was lost to follow-up (failure to have an outcome determination), or died within 48 h after the first dose of tigecycline for any reason, or died after 48 h because of noninfectious-related reasons (as judged by the investigator).
Based on the results of the baseline intraabdominal culture, the susceptibilities of identified organisms, and the clinical outcome of the patient, the investigator also evaluated the microbiologic response at the isolate and patient level at the test-of-cure visit. The microbiologic response by isolate for each baseline isolate included: eradication, persistence, or indeterminate. Microbiologic response by patient was categorized as eradication, persistence, superinfection (i.e., the emergence of a new isolate was documented at the site of infection or at a distant site with worsening signs and symptoms of infection), and indeterminate. Microbiologic responses, by isolate or patient, were often presumed and based on clinical response (e.g., eradication in the case of clinical cure) because no follow-up culture was available.
Safety/tolerability assessments
Any patient who received at least 1 dose of study drug was included in the evaluation for safety (mITT population). Safety was assessed via medical history and physical examination findings, reports of clinical adverse events, and findings from routine electrocardiograms (ECGs), and serum chemistry, hematology, coagulation, and urinalysis tests. Adverse events were recorded throughout the study period, up to and including the test-of-cure visit. Before unblinding, the investigator categorized the severity of each adverse event and the relationship to study drug. Serious adverse events (i.e., those that were life-threatening, led to prolongation of the existing hospitalization, or caused persistent or significant disability or incapacity, or death) were also recorded.
Statistical analysis
Statistical analysis was performed by the Clinical Biostatistics department of Wyeth Research, Collegeville, PA. The primary endpoints of the study were clinical response at the test-of-cure visit (14e35 days after therapy) for the ME and m-mITT populations. Secondary analyses included bacteriologic response at the test-of cure visit by patient and isolate, as well as clinical response rates stratified as monomicrobial versus polymicrobial, and by isolate.
Categorical baseline demographic and medical variables were analyzed using the Fisher exact test. For continuous variables, a 1-way analysis of variance (ANOVA) model was used to compare the 2 treatment groups. The difference between treatment groups in the percentage of premature discontinuations from study drug was evaluated by using a 2-sided Fisher exact test. Between-group comparisons of adverse events were analyzed by using the Fisher exact test.
The noninferiority of tigecycline compared with imipenem/cilastatin was evaluated for clinical and microbiologic responses by using a 2-sided 95% confidence interval (CI) for the true difference in efficacy (tigecycline minus imipenem/cilastatin) adjusted for the stratification variable APACHE II score and corrected for continuity. Noninferiority was concluded if the lower limit of the 2-sided 95% CI was greater than or equal to ÿ15%. For all subpopulation analyses (e.g., monomicrobial versus polymicrobial), an adjusted difference between treatment groups with its 95% CI was calculated from a generalized linear model with a binomial probability function and an identity link.
By assuming an evaluability rate of at least 50%, approximately 788 patients were to be randomly assigned to obtain 394 ME patients. Based on the assumption that the 2 treatments were equally effective, with favorable clinical cure rates of 70% at the test-of-cure assessment, 197 patients per treatment group were required to ensure with 90% probability (i.e., 90% power) that the lower limit of a 1-sided 97.5% confidence interval for the true difference (tigecycline minus imipenem/cilastatin) does not exceed 0.15.
Results
Patient disposition and analysis populations
A total of 861 patients were screened for study participation at 94 sites in 27 countries in Europe, South Africa, Australia, and Asia from November 2002 to May 2004, of these, 37 failed to satisfy protocol requirements (Fig. 1) . The remaining 824 patients were randomly assigned to 1 of the 2 treatment regimens and constituted the ITT population, although 7 patients never received study drug. As such, 817 patients constituted the mITT or safety population (404 tigecycline, 413 imipenem/ cilastatin), with 794 patients exhibiting clinical evidence of a complicated intra-abdominal infection (clinical mITT). Within this latter cohort, 690 patients were clinically evaluable (CE population) and 641 patients had a pretherapy isolate recovered and comprised the m-mITT population. A total of 523 patients (265 tigecycline, 258 imipenem/cilastatin) met clinical evaluability criteria and had a pretherapy isolate isolated from an intra-abdominal source (ME population). The primary reasons for exclusion from the CE population were no clinical evaluation at the test-of-cure visit (n Z 33); entry criteria not met (n Z 31); received concomitant antimicrobials (n Z 28); blind broken (n Z 18); and did not receive required number of study drug doses (i.e., at least 8 doses for those who failed; n Z 16).
Demographic/baseline medical characteristics
Overall, the mITT population was primarily white (88%) men (59%) with a mean age of 49 years (Table 1) . Demographic characteristics were well balanced between the 2 treatments. The most common intra-abdominal infection diagnoses were complicated appendicitis (41%), followed by complicated cholecystitis (22%) and intra-abdominal abscess (11%). There were no significant differences between the treatment groups in the number or types of infections diagnosed at baseline. The mITT patients received an average of 7e8 days of antimicrobial treatment.
Clinical efficacy
Overall, clinical cure was reported for 86.6% of tigecycline and 84.6% of imipenem/cilastatin recipients in the m-mITT population (95% CI ÿ3.7, 7.5; Table 2 ). Corresponding clinical cure rates for the ME population were 91.3% and 89.9% (95% CI ÿ4.0, 6.8). The results indicated that tigecycline is efficacious for these 2 populations by meeting statistical criteria for the noninferiority compared with imipenem/cilastatin.
In addition, no significant treatment differences in clinical response were observed between the 2 antimicrobial groups when patients were stratified by number of pretherapy isolatesdmonomicrobial versus polymicrobial (Table 2 ). For the ME population, tigecycline was associated with 94.5% and 89.7% clinical cure rates at the test-of-cure visit for monomicrobial versus polymicrobial infections, respectively. Patients given imipenem/cilastatin had similar clinical cure rates 92.2% and 88.7%, respectively. In general, patients with polymicrobial intra-abdominal infection tended to have lower clinical cure rates compared with those who had infections due to a single isolate.
For complicated appendicitis, the most frequent diagnosis, clinical cure at the test-of-cure visit was nearly identical between the 2 treatment groups: 93.7% for tigecycline versus 93.2% for imipenem/cilastatin (Table 3) . Similar clinical cure rates were found for those with complicated cholecystitis (98.2% tigecycline versus 96.6% imipenem/cilastatin). Patients in both treatment groups with intra-abdominal abscess, complicated diverticulitis, and intestinal perforation had lower cure rates regardless of treatment assignment (70%e85%; Table 3 ). Based on primary intraabdominal diagnosis, there were no significant differences in clinical cure rates between tigecycline and imipenem/cilastatin. A total of 26 tigecycline-and 23 imipenem/cilastatin-treated patients had concomitant bacteremia. Clinical cure in patients with bacteremia was reported for 88.5% of tigecycline-treated and 87% of imipenen/cilastatin-treated patients.
Microbiologic efficacy
For the ME population, eradication at the patient level was reported for 91.3% of tigecycline and 89.9% of imipenem/cilastatin recipients (95% CI ÿ4.0, 6.8), indicating that tigecycline was noninferior to imipenem/cilastatin in eradicating complicated intra-abdominal infections (Table 4) . No significant differences between the treatment groups were discernable when eradication rates were stratified by monomicrobial versus polymicrobial infection. a Other diagnoses included complicated salpingitis, pyosalpinx, tubo-ovarial abscess, peritonitis due to left pyo-ovarium (local abscess), right and left purulent salpingitis, perforated suppurative left ovary cyst, intra-abdominal abscess after ovarian cystectomy, acute salpingitis with purulent peritonitis, and septic incomplete abortion with traumatized uterus and perforation. b All differences were not statistically significant (P O 0.05). Adjusted difference and its 95% CI are calculated from a generalized linear model with a binomial probability function and an identity link. CI, confidence interval; CE, clinically evaluable; c-mITT, clinically modified intent-to-treat (patients exhibiting clinical evidence of complicated intra-abdominal infections); ME, microbiological evaluable; m-mITT, microbiological modified intent-to-treat (patients with a confirmed baseline isolate). CI, confidence interval.
The microbial eradication rates at the test-ofcure visit for several selected isolates of clinical interest were comparable between the 2 treatment groups (Table 5) . For E. coli, the most commonly isolated aerobe, eradication rates were 91.7% for tigecycline versus 91.1% for imipenem/cilastatin. Eradication rates for Klebsiella pneumoniae, the second most frequently isolated aerobe, were also high (92.7% tigecycline versus 94.4% imipenem/cilastatin). Tigecycline also appeared effective based on eradication/presumed eradication rates against E. faecalis (non-vancomycin-resistant enterococci [VRE]), as well as methicillin-sensitive and -resistant S. aureus were eradicated at rates R 94% following tigecycline therapy. Eradication rates for Bacteroides fragilis were also similar between the 2 treatment groups (86.4% tigecycline versus 91.2% imipenem/cilastatin). Pretherapy in vitro activity against these isolates for tigecycline and imipenem/cilastatin are shown in Table 6 .
Adverse events
Data from all patients in the mITT population were analyzed for safety. The safety and tolerability of tigecycline, including the frequency and distribution of adverse events, were similar to those of imipenem/cilastatin. Regardless of study drug causality, treatment-emergent adverse events occurred in 60.4% (244 of 404) of tigecycline-treated patients and 59.3% (245 of 413) of imipenem/ cilastatin-treated patients. The majority of these adverse events was not related to study medication and was mild to moderate in intensity. The frequency and distribution of the most common treatment-emergent adverse events (i.e., occurring in R3% of patients) for the tigecycline group were similar to those observed after imipenem/ cilastatin therapy (Table 7) . Nausea (17.5% tigecycline, 13.3% imipenem/cilastatin; P Z 0.100) and vomiting (12.6% tigecycline, 9.2% imipenem/cilastatin; P Z 0.144) were the most frequently reported adverse events in both groups. There was no significant difference between the treatment groups in the number of patients who required antiemetic therapy for nausea and/or vomiting.
One hundred and eight (108) serious adverse events were noted during the study (59 tigecycline and 49 imipenem/cilastatin patients). The most frequently reported serious adverse events were abscess (n Z 13) and infection and abnormal healing (each, n Z 9) in tigecycline-treated patients, compared with abscess (n Z 10) and local reaction to a procedure (n Z 7) among imipenem/cilastatin-treated patients. Adverse events were the primary reason for early withdrawal of study drug (19 [4. 7%] tigecycline-treated and 21 [5. 1%] imipenem/cilastatintreated patients). Seven tigecycline patients discontinued treatment because of vomiting, whereas 6 impenem/cilastatin-treated patients discontinued treatment secondary to nausea. There were no significant differences between treatment groups in any single adverse event leading to the discontinuation of study drug.
Twelve patients died during the study: 7 patients in the tigecycline treatment group and 5 in the imipenem/cilastatin treatment group. None of the deaths was considered by the investigators to be related to study drug.
No clinically important or unexpected changes in any routine hematologic or serum chemistry tests, vital signs, or ECG data were associated with the use of tigecycline or impenem/cilastatin. However, significantly more patients treated with tigecycline had increased amylase (P ! 0.01) and increased BUN values (P ! 0.001). The reported amylase elevations in the tigecycline group were mild and not associated with pancreatitis, nausea, or vomiting. Furthermore, the increased BUN values were not associated with increases in serum creatinine. No significant changes in QTc interval were observed in either treatment group.
Discussion
Rising rates of antibiotic resistance, especially in the hospital setting, have heightened the need to develop new antimicrobial therapies for the treatment of complicated intra-abdominal infections. 16, 17 Tigecycline is a first-in-class glycylcycline antibiotic that has expanded broad-spectrum in vitro activity against common aerobic and anaerobic isolates found in intra-abdominal infections, including coverage against resistant isolates.
7e15 In this phase 3 trial, the efficacy and safety of tigecycline monotherapy for the treatment of complicated intra-abdominal infections were compared with imipenem/cilastatin, which is a commonly recommended antibiotic therapy. 1, 18, 19 The main finding of this large phase 3 trial is that tigecycline (50 mg infusion every 12 h after an initial dose of 100 mg) was efficacious and statistically noninferior to imipenem/cilastatin (500 mg/500 mg every 6 h), as observed in predefined patient populations (m-mITT and ME) at the test-of-cure visit. Notably, these findings were consistent across different types of infection and against the broad array of bacterial species encountered.
Tigecycline was effective at eradicating the most common aerobic and anaerobic bacteria implicated in complicated intra-abdominal infections, with overall eradication rates exceeding 90%. In addition to E. coli and K. pneumoniae (the most frequently recovered isolates overall), tigecycline also was effective at eradicating organisms that typically convey resistance, including E. faecalis (non-VRE) and methicillin-sensitive and -resistant S. aureus (all R 90%). The effectiveness of tigecycline against difficult-to-treat grampositive organisms is also encouraging (e.g., MIC 90 % 0.25 mg/L against methicillin-resistant S. aureus), despite the fact that few resistant isolates were identified. Emergence of tigecycline resistance during therapy was not observed.
Clinical trial data from phase 1 and phase 2 studies suggest that IV tigecycline is well tolerated. 20e25 The results of the current trial are consistent with earlier findings and demonstrated that both tigecycline and imipenem/cilastatin were generally well tolerated with similar rates of treatment-emergent adverse events. Nausea and vomiting were the most frequently reported adverse events in both treatment groups, with slightly higher rates reported after tigecycline therapy. There also was no evidence of clinically significant changes following routine serum chemistry and hematology testing.
The effectiveness of tigecycline demonstrated in this large phase 3 trial extends the findings of a phase 2 tigecycline trial in 66 hospitalized patients with predominantly perforated appendicitis. 23 The validity of the current trial is also evident in that the response rates after imipenem/ cilastatin therapy were similar to the findings of several published studies in which imipenem/ cilastatin had similar cure rates compared with either meropenem, ciprofloxacin, piperacillin/ tazobactam, or gentamicin/clindamycin. 
Conclusion
The findings reported herein, coupled with the increasing need for antibiotics with improved activity against resistant isolates, suggest that tigecycline is a promising new monotherapy for the treatment of complicated intra-abdominal infections where empiric coverage is needed against both gram-positive and gram-negative bacteria. 
